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(57) Abstract 

A turbo-code coder, etc., used for satellite communication, etc. 
Coded data (D 152-1) are obtained by performing convolution 
algorithm on input data (D151) by means of a coding circuit (151-1). 
All input data (D153) including the termination bit at the coding circuit 
(151-1) are supplied to a scries circuit of interleaves (152-1) to (152- 
(m-l)). Coded data (D152-2) to (Dl52-m) are obtained by performing 
convolution algorithm on the output data of the interleaves (152-1) to 
(152-(m-l)) by means of coding circuits (151-2) to (15l-m), 
respectively. Each interleaver performs interleaving so that the coding 
circuits (!51-2) to (151-m) may also simultaneously terminate each 
input data when the coding circuit (151-1) terminates each input data 
on the basis of a plurality of parts obtained by dividing each input data 
in accordance with their positions. Therefore, it becomes unnecessary 
to provide any termination circuit to the coding circuits (151-2) to 
(D151-m). In addition, a ROM, etc., for storing substitutional 
positional information becomes unnecessary, because each interleaver 
finds substitutional positions by calculation. 



160 



1 



I DIES 



15^1 



P ■ 1 

I 1 1 1B1- 



Tj 



^ . 



USX . 
IBl-l . 

0111-1, DU2-2, olB3»a . 
1*2-1, 1U-IV-1) « 
»St-t, l»l-m . 




->di5i \z*t\,xm*Htmi& (i5i-i) v&^^mnzi'Xn^ikT- 

?D15 2-lfc»5. «F-*<ta* (15 1-1) -CCD^-S*-^* b*^ 
ftfc^T^A^f^-^D 1 5 3*^ (1 5 2-1) - (1 5 2-(n-l)) 

E» (15 1-2) - (15 1-1) £ ^Xft*lr<ky*-? D 15 2-2 

c ^_ £ $|aR»(Cft-9-fciatt 15 1 -2- 15 1 -mt>*— 5* — <fc 5 

l-^>£r — y — »#ffc®» (15 1-2) - (D15 1-ffl) 1^^^ , 



AL 
AM 
AT 
AU 
AZ 
DA 
B B 
BE 
BF 
BG 

B ; 

BR 
BY 
CA 
CF 
CG 
CH 
CI 
CM 
CN 
CU 
CY 
CZ 
DE 
DK 
EE 
ES 



fa 



F I 


K^>K 


LK 


P R 




LR 


G A 




LS 


G B 
GD 




LT 
LU 


GE 




LV 


GH 




MC 


GM 




MD 


CN 




MG 


GW 




MK 


GR 






HR 




ML 


HU 




MN 


1 D 




MR 


I E 




MW 


I L 




MX 


I N 


NE 


I S 




NL 


1 T 


**yr 


NO 


J P 


b* 


NZ 


KE 




PL 


KG 




PT 


KP 




RO 


KR 


o 


RU 


XZ 




SD 


LC 




S E 


L I 


y tf^*^^ry 


SG 



*y • 7** s i 

y^tyr sk 

u-y s s l 

y fr-r sn 

fx*?-**-?/^* sz 

TD 

qc-^a TG 

*w?7r TJ 

^ >r r-sTlBA- =l*?y*T T R 

#*jH tt 

vj) - UA 

^is^fi, UG 

*~y*^r us 

▼ 5^ UZ 

>^V* VN 

^^^-/V YU 

zw 

tf<A- 



WO 99/12265 



1 



PCT/JP98/03933 



mm* 

laist-f — y — (WTv r>rv* — y — s<s t>-&iz 

#15011. iSsfcO* — 7tf*3f-*Hbi£B 3 0 0 LTV^ 0 CL^*-*" 

£F-5§-{b^E 3 0 011, A*>-r~ *D 3 o l te#U"r»*i&*«#ft«rtToT»-* 
fbf*— * D 3 O 2-l£r#£S^&^#-5r{bIe]&&3 0 1-lt , ;CAj)f-^D3 
0 1 LTMIiSfe^ — !> — 5 -T — ^ 3 0 2-1- 3 0 2-(m-i) 

-tl^-T>^ — U — >< 3 0 2-l~ 3 0 2-<»-l)£0ttj^-r-^ ^SPfUT-trtt-e 
ftg^&^ft^{b£^oT??-i^b-r-*D 3 O 2-2~D 3 0 2 -lI>£«t 3:l:#.&*■ 
#•^§•{blH]8&3 0 1 -2~3 0 1 -mi: LTV^o C Ct\ mi± 2 \ik ±<D&&.X*&> 
5, 

. 6*-&*-£F-!Hbis]2&3 0 1-1~3 0 l-mf±, A^J £ }xtz=r — 9 L Tg^-ii 
fc, -f > 'J — 3 O, 2 -1~ 3 0 2-(m-l)li, Xt) £ ftfc X— * ft 5 £-7* 
£5 1 6 ®fi. a^j£3*.?$-JHt[El8§ 3 0 1 -1~ 3 0 1 -m©-«Sr^LtV^. ^ 



WO 99/12265 




PCT/JP98/03933 



3 11-1, 3 1 l-2i, amn*-* &~- , '>'7*-T®l& <£kT* TEXORIhI 
g£j 3l2-l^3l2-Ji, * — 5-* — 3 l 3 k SrtLt/j; 

(9 % a ^,^_^d 3 1 1 frbm^itv 1 — *D 3 1 2 £:£j£-r<5 t<0 

^ h ui?** 3ii-i, 3 11 -1X1X11% friz.*?— 9 * i HMfcttM 

iiffi $-&5515£^^-i: LT*MBL, ifcEXORE»3 1 2-1-3,1 2-3tiA*J 
3;h,fc^--*tf>#fl6»ttafn«riiJ2J-**3. 5*— ^ 3 3 1 311, 

A^Jx — ?D3 l 1 ©^-CfcflUfrffcL ^r-?D3 1 1 trttt* 

^♦ lt7 ^ „ K ^ -y £ 7* — ^ D 3 13 £t±J*)-rS 9 A7JX— *D 3 1 1 fr±Xft^ 
itZftfr&ffl&ma. *-S*-'xs^fciftfh6^7hV^^31 1-1, 3 

|1 7 |g||£ x ^ v-?^ U, •— 3 0 2 3 0 2-(m-l)(D — WSr^bT V^S„ ^ 
1 7 EfC^-T-Y V ^ — y — ^ 3 2 Ofi, K-hf" 9&&* * U 321t, x — * 
Kfcm2&3 2 2 *:. m/39 f -^»#>*y 3 2 3 Mf-nOM (Read 0 
nly Memory) 3 2 4 i^Lt4 0, A^x-*D 3 2 1 K*3 It 5 # * 
J^&S?^ Lt|Ji^f-?D 3 2 2 <b<a-Tfc£o 

- A ^^_^ D 3 2 l 3 2 1 (i-e.*&*ft£nfc 

*&fc>3£;h,. ^-o'itil^r-? D 3 2 2 t LttU* SiiS, 

ffcl 81211, -f 3 2 OW-9-^XiS5-C. I«f-^ROM3 2 4 

(OrtSASfli 1 9i^ttro-Cfe5i$©^ I'* — — '< 3 2 0 <0»f^«*^L 
TV><5 0 -Tt^ib, A^r-^D3 21*5 "1 1010" tJ, tti^x- 

?D3 2 2 HT 'OOl 1 1" tfftfcM.. 



WO 99/12265 PCT/JP98/03933 

3 

D. 3 0 2 -liSffi^ £ tU-So 

Xft=f— 9 D 3 0 1 (i, y— 0 2-l~3 0 2-<m-l)<Oiff*IJ 

^j^n^o cnfe-f^— y — '< 302-1—30 2-<m-i>otti*9 s — * 14**1^ 
n»^ii*«-*flsisii&3 o 1 -2— 3 0 1 -aic^i&six*. -tut, 

^fS-SHbtUBS 3 0 1 -2—3 0 y — '< 3 O 2-1-3 0 

2-(m-l)<^til^7 s — ^fcafrL-CS^i&^BtJftfff fc>tt, 8lV*T * — 5 * — a > 
tftfion, 9-**-^a v^if^-SHb^SK. J: SflFJHt-?*— *D 3 0 2-2- 
D 3 0 2 -m&mfi ^5, 

$20 HttU *~ #«F»fl:M3 0 OCQA^-^D 3 0 1 £ * D 

302-l~D302-iii:cOfy Mfc CO gg Lfc t> A^&tbfck bT 

.y hC0^-^D 3 O 1 tt, #«^ii*«F»fkia»3 0 1 -1- 3 0 1 -.Jd io"C * 

— * •> a v*-a-tfW*fls*aa*strt>*t» (n.+ to - (n.+ t.) tyh 

©?$f ftr-^ D 3 0 2-l~D 3 0 2-at UTtli^^5. 

4 0 014, ?-*'l?^g3 O 0 «fc «9 ft*} Six 7*-* 
(glflx-*) tf>«*K*rJ&Lfc*tt»y7 h^y f'«tlK4 O 1-1- 

401 -«hlt*5 *>co-cfc^ e y7h7n^y h&%mm4 01-1-40 

1 -a»±, MAP (Maxiaun Aposteriori Probability) f^-^it^SOV 
A (Soft. Output Viterbi Algorithm) 7* = — ff3-ffcfl|-?0> Ktif- 

«£ -*§- * a; * ft V > T « fife $ 5 o 
$2 1 buctM"* — /i<m#ISS4 0 0 (Dlb^^tttWi-'So SATf— * m-3-fb 

7 s — ^) D4 0 1-1-D4 O 1-nii, ^rtv^ny 7 hT £ I- TV b^-^lH]liS4 0 
1-1-4 O 1 -md 3. ttt> #SfE!S4 0 1 -1-4 0 1-ffl-Ctt. * 



WO 99 A 2265 PCT/JP98/03933 

4 

LT> ffi*©«'#HH& (»2 l E|-ei*«-»EPM o l-l) 

— ? d 4 o 2 asm* 

H2 2E){±, 9~ 4 0 0 <7>S{f 7^— * D 4 0 1-1-D4 0 1 ft 

m l 5 a«5^— jJf»*{k3S«3 0 O |:*3lt5#f 2/ h&<£>BB£fc£*frt:L-Cv><5, 
y 7 h7!> h^y hfK*(3lft 40 1-1 — 40 1 -ait, %fo^)n ( n . + t ,) ~ 
(n.+ tJ tf y hOSfltf-#D 4 O 1 -l^D 4 0 1 9 , * — — ->s 

hCO^^-x — *D4 O 2 Srffi^-fS. 

/<3 0 2-1-3 0 2-(m-l)<^*ix^ni-ffi«l^efi#3J J IEit**Vfc®^^-^ R 
OM3 2 4 t ft 0 , *fc»^ii^»*<fcS» 3 0 1 -1- 3 0 1 -nW-thf 

-*i±#iic&A^? f -*a»e>dfeja3frfcfc^fc*fc*» ?-*£^gg4 0 0 

f^tt^EUM 0 1-1-4 0 \-m<DffiX-Xts7—9<Dmfe$kmm. : r--9<D*?'0& 

:iD*fli:«5^-*»tftiliItt^ 2 11 ^ ft III ft <t. iffl 



WO 99/12265 




5 

- 'J — :/£*T 5 lg 1 ~m (m - 1 ) (mli2^±C03S«t) O-f ^#-!>-^B» 
ii^^#^cO*aS^5^Ei-tf 9 % 1 ~S& (m-1) (mfi 2 ^XoSggc) K>-f > 

LT**i&*>*-IHb*fr 5 SB 1 ©fftftltti, ^»w«-LXlSSjJk 
> ^ - <; £;ft,fcx-*l-#LT^;ft,^ft,l:*&^#^b&fT 2 cnnsirik 

*n*o ifc. A^f-^iiSi^ (m-i) w-c ^*-y -^laiEgoia^JiHi 
<s-w >*-y -yts]KT*{±A^ •&*ifc5 4 ~* r fc::*ma*? f --*© 

LXm 2 ~^m<Ofi^5i^^^b0ii8T^n^nfi^ii^a5»* 5 4Tfctt, s 



WO 99/12265 ' PCT/JP98/03933 

6 

z<Di&&. ft- y-^I3K-C«v Bft-^-^ROM* 9Ba*&Bffi$8fr 
+ b) modNCO^-C^^^o *fc*!l*.W\ A^J £*T,57*- * C 

&&£a, bHt, 7c i = (a • TCi-. + b) modN (tltiLL. c t 
LT, * o= cmodN-CfcS) <D&,-e#.#>Z> B £ K #J I±\ A £ *U 5 X - 
*5ttS€- 7*- i Ktf C fcB»ttfi * .*M3R*U36£leltt-C*«>* t>tf>Tfo 

omi-m (m-l) (mli2£i±6DS») 0>W ^ - U -^0BS t , d«>*l 

~sr (m- n y — ^ig?&<^ai^7 i -^<-*r^*c^^^*^ ii ^ ?9 

A*S4x*7*-^li*J»tS#^-^«:» *©&BK:iCCX#MLfc«ttro«#* 

— #**ft*2fe»*» A^t*"-*^ L-C**i&.*.»* 



WO 99/12265 PCT/JP98/03933 

7 

ft ft ft* 5* — i^3 ^#fr frtiXft^-itT — 9 $zx5o 

tfc, II <D&fr&#-&fk<km&X'<D*-$. * — "> 3 ^tT y h£^i*>7t±T<OA 

-f — y — ^(h!8S^»*A^ Sftfc:^— fi\z$$lrt%£ : 7 s — 9 <Dmi*&&&ZhX 

*<D&B.\zfctx#pii,-ttm%L<Di®'sy-k&m\zLx , m 1 tf>g^&*fiF-5§-{b[s]s& 

«fc 9 Ul-C ^^-11-/^^5, & J >9~-V -zf®&X'te& ; &. 

a>«*j&*»-JHfcEK 4 , ±E»l <D«*i&*»#<fciai&T©*-5 
gSl-fg (m-1) (ml*2^JiO**) (OJ ~7&&t. 

I (m-i) £>-f y -yieiKcotti^-r— ^(c^Lt-tn^ns^ii^ff^- 



WO 99/12265 PCT/JP98/03933 

8 

ii, crow' >*-y -yxm-?«sfc-f v^-y "^$^f-?ii»iTtti 

^fr**ii*ffiF#{bfcfr 5 JB 2 0>W*fbXS£ **f -< V c? - y X^T'li, 

*>*s#frst*KL-c. ss i ©#.*{fcxtt-c#-*fkBi&as* — $ h-*-* t %m 
i- * * - ** & * f t # & t # n * * < fc 9* - * £ & -f * * - ** '& * # Ss ^ o 

Ii^^L, cro«-^XS-Cli, ^»roV 7 hT * hT'j/ HB*EII&»nfl"C* — 



WO 99/12265 




PCT/JP98/03933 



9 

Tfo-So #3 hi*, nte<Dwmi\z&rtzj '<v>WittM 
nii, nsEromag4 icjatts^ — y -/<<?>«jf^^*^-na-cfc* 0 mi 2 

A. 

^bt*s,'*i8Hh. * It * *f * * - U -'<«> 

y 5t»f-^ ROM^^^^jSr^-rta-cfes. ^201314, 

5,12 1 014, y^Bt?*>S. ^22 

7-'— ^^t*y Mfc © US "TBI "?*>«» 



is h * x as -r s to a a » 3^ Hi 



WO 99/12265 




PCT/JP98/03933 



LTV^„ — 1 0 Of*. A^jf-^Dl 0 lMLtl^ii 

*#*Hfc£ff o-C«F*<kf— *D l 0 2-l*»6«*&*.*<ff4flSiaK 1 0 1-lir, 

- <r>x-h i r— *d i o i (dstLrjm^'f y — ^«t^t5 (m-D (sto^o 

^_y — i 0 2-1- 1 0 2-<B-l)t, Zibfe-f f^ — lJ— >< 1 0 2-1-1 02 

0 2-2-D 1 0 2-n4rt#5 (m- 1 ) 10 1 1 0 1 

-mi 3r^LtV>5„ raft 2 giiOfeicTfc-S, 

ft %-<tmt& 10 1 -1 — 10 1 -ml±, At) Ztnltr — # UTfi^ji 

fc. -f y — /< 1 0 2-1 — 1 0 2-(m-l)l±, A*J Stilt?— 9 Kliitt 53-7* 

-^OHi^^SE^L-Cffi^-rS t©Tfc5. g^-jA^??F#^leJ2& 10 1-1-10 

Egg 3 oi-i~3o i -ni: mmzm&ztiz mi em&m) . 

B2(Uf±, -YV^^y — <^ Jr 0 2 -1— 1 0 2 -(m-D COfltBft Sf* LXV>2>„ ^2 
Sl:*t^^^-/<1 2 Of*. A^7*-*{*#*^ 121t. T'-^m^ 
B&IhISS I22h tb^v^— * » 123iHU49, A^f-^D 

1 2 1 {w^ttS&T 1 — ^oWfffcaEttL-Cffl*-^— *D 12 2 Srf 5t©ffc5„ 
:;t, A?J7*-*D 1 2 1 (±A^x-^f*13M * y 1 2 1 - B.*&*ft £ , 

D l 2 2 i UXttJ^?$4x5. 

±5dS LfcT*— ^3S^fi^ia!& 1 2 2-Cfis A*? StvSS-T*— ^ 0(4® i \z,j& C 
X, *£>{£S i (D^— :? Sr. (l) it-Cgtai £ n i l-S&i-S. 

Ntt-C i'* — y 1 2 0CNX > oi»3A^f-^»}l^!) 1 2 l*5<fctf 
ffl ^ ? P^-ijl2 3^tStfc5„ a. bte^fcjgfcfen*^ 

7i i= (a • i + b) modN ••«(].) 
£3 131*, N=5T?fcl3. (1) 5£T*a=3, b = 4 <b U "C ffi&<£fi * , £ 



WO 99/12265 




PCT/JP98/03933 



121** "11010" tfcSi t. ffi^^-^D 1 2 2 £ LT "0 0 1 1 1 " 

ft**, 7 s — ^nwitiftiass i 2 2-ei±» (i ) sfcwtt*?*? ic" (2) atio 

7t 1 = (a • «i-i+b) modN , (7io=cmodN) • • ■ (2) 

Nli'f'y^-l' — '< 1 2 0<75A££T£>9, 3tft a , b , c tt. ^-ft 
3£fc ?>Ha1lT?fo5o b=0CO«-S-. (2£p^N-2) k 3 <fc 9 

fcfift, c }4ft^:co^Sfe-Cfo5 c . b # 0 it tpro !> Wih^X 

i») i fc tf/h £ i: L , a, b &TU<7>&1k&ffi1fr£ 5 [Z*in.^ti'MVKZti 

i ) b t N*sav>ld^-CfoS 0 

II) a - 1 tfN&$\'OtyZ>±X<Dm&<D&&-elhZ e 
iii) NaM.^fSS&t-fci'l'WU a-1 t4»1SJST&5, 

« 

^-^»^S«lt3K 1 2 2tlt -< f* — V — /< 12 0 co-r-r XN&ft: 
iftflD*E»n(£»L-C 2 1 fc«5i5Ci«tt»*x * 4 Hfc*%i-M* W*£ 
(SKI 3 0K£oTA^t*— *w*ifcM*tt3l^6::* fc^te^fc*. 

M5R*J364fcE!tt 1 3 0li, h Uv;^^ 13 1-1-13 1-ni, UK ft 

<DE XO RtBlieg 1 3 2-1- 1 3 2-(n-l) k. &&<DT> KEK 13 3-1-133 
-n£ fcW tXfc t) , e^fitfltm-S-SrHMft^-rSo T-ftSStKStvSiRft a .- a , 
fi, ^iSita n x p + a -x"-' + • • ■ + a 8 x ! + a , x 1 + 1 ^ GF (2) |C 

./7 hw^jx* 1 3 1-1-1 3 l -nl±, A*v*-^*:l*ttB*MiS38S*xai 
;f>U EXORI3K1 3 2-1—1 3 2 ~(n-l) [t-KtlT* — 9 <D#$itiL&}tm%&%Q £ > 7 
> KlUSft 13 3-1-13 S-nfiA^T*— i?^)ISSISiSrtH73-r^o h W"^** 
13 1-1-13 1-ntli. *=BH££Tj&*0 tMl^V^J; 9 t«jWK«E*lX, 

ir. l ¥&i$m*iz:jKgttttt{g #*ttJ^-r*o 7**-^»***EII» i 2 2tli, * 
Rfl i ^*rt5fi*ttBf8-9-«r. i ©A*?*— *©tt*ffiSfc 2iift-C»Lfc 



WO 99/12265 

1 2 

% i iai-^-r^ — #?$-SHbigE ioo ^Sbf^fctft^i-So Atif— *d i o i 
H**i&*«F-iMk®l& l 0 l -11:^*1x5. tit, i(Oft*ii*«F^liliI«8 
l 0 l -l-CliA^-^D l o l KttL-C»*S£*StJM*frfc>;iV Mv>T^-i 

Kf)=r-9 D l 0 l li, >f U 1 0 2-l~ l 0 l-iM-Y)<r>mM 

in*** Sixfe?*- **vt a 

^*^2>o w*V<b, -f y— ^ 1 0 2_1 ~ 1 0 2-<m-l)Otii^7 i -^li^n 

•ent^ii^^^^BJS 10 1-2-101 J tl^o *LX, iH^S^- 

ii^«F^k!3Kl 0 1-2-1 0 1-nTMl, ^fM^^-y-^1 0 2-1- 1 

^titfit,^ . ;? „ 5 _^_- >3 >fc^tf»*<fc««i-.fc*raf*<fc^-* rD 102-2 

-102 -atfttitl £ ft>Z>o 

i o 2-( 0 -i)rM±<ffi¥^»#f^^x-e^©iS^^ftTA^$^^v J -^^^' < « 

*.*tTo-CV*$. LfciSo-C, V y 1 0 2-1- 1 0 2-(m-l)HttS 

^ttot1f#ft:7*-^D5 0 2-l*#***«f^teGltt5 01-li, C(0«F*<k 
ir-*D 5 o 2-H£»bX>l'^y-y-^*>J:tJ«**ii*W*fl5**Eliffo-C 
fl*ft^->D5 0 2 (m- 1) iO-ff?-y-^5 0 2-1-5 0 2 
-(■-l>*JitJ« (m- 1) «<Oft*ii*.«#^lHltt5 0 2-2-5 0 

v^ c :;-C, ro l±2tJl±wS!i&-C'fc5 0 

%<tm& 5 0 1-1-5 0 1-nl*, A*> ^n^^-^l-^f L-Cg^ii 



WO 99/12265 PCT/JF98/03933 

1 3 

f- s ^y^i)-^5 0 2-l~ 5 0 2-(H)li, A^^ftJt-r — ^ i^*3(t S^-r 

— ? <omi* & SEfit l x mti-r 3 <b & s . 

**fc^<WF-§-fl:IIll» 5 0 1 -1- 5 0 1 -nte, t& 1 5 Hai£*i"tt*©* — #«F* 
te5£g3 0 0 !li3ttS*^ii^^#<blHlK3 0 1-1-3 0 1 -a i IH * * filt § ft 
5 (f 16 EJ#B§) o > 9— ]) — '< 5 0 2 -1- 5 0 2 -(o-im, Sli 

{C^-f-^-^flF^blge 10 0 KH3IT 5^ V*- y — /< 1 0 2-1-1 0 2-(n-l) 

^^t-c«fi£^ft5 ($2^i) . yt^t, 9-7fim^&mw.i o o 

»— /< i o 2-1— i o 2-(in-i)»-tn-e^i:Miin-5A^f-?<Dir 

y httttR CtfcS««, -O^'!)-^ 5 0 2-1- 5 0 2 -(n-l) ©-tft-eftfcffc 

JK5a»i^-t-^ — sJ?flP*<baH5 0 O co®)f^SrUtW-t-*„ A^t 5 — *D 5 o l 
l±«*ii*».-»<fc®tt5 0 i-nz«*&£fta. tit, ^co»^.ji^^#fblH]BS 
5 0 1 -l-ChtA^-T-^D 5 0 1 LX ftfrfr* MV^T*-? 

5 0 2 -l#a3*7 £ft5o 

^(Dttibf-^ 5 o 2-m-f >f-y—'<6 o 2-i-e-r-*<E>«c##£*§£ 

fk[HlK5 0 l -2^fiiA^^— *U:#LTft*i&*«»jWfrfcft* glV^T* — 5* 

_ »> 3 ^jjsfrfrft, ^ — 5: ^ — v a >*£t*»-#fb»at-.fc*4J*fls5 f — *D 5 

0 2-2*«ai^*ft«. gATHIKlCLT* ^y^-!)w<5 0 2-2-5 0 2-(i-l) 
Jo £ fkit&tt 5 O 1-3-5 0 1 -ffl-C'f y — T^^tffi*-^ 

D 5 0 2 -m^tti^) £ft5„ 

sgs sivi^-r^ — jj?w#<b«tS5 o oictfttf, % i latc^-r ^ — ##-sHb3£ 

it 1 O 0 fcl3]«lw, y^-y-A5 0 2-1- 5 0 .2-(m-l)-CI*ffi¥&# ttr& 

^>?-.j_/-<50 2-1-5 0 2-(n-l){d|igiftttlHt«^tattl:^ftfcS^v f - 
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fgg6 o o<z>8fHfc&7j*u-cv^5« z<n*— Tfi&^rmm e o o f±s *~#n^-it 

£g5 0 0 £#J#i~5&^&^W-f*te(H]?g5 0 1 -in~ 5 0 V'-H^WJC L7cm1B<7) 
y7 h7>> h^y F^#IhI8&6 0 1 -m- 6 0 1 -l*S|E?iJtt!ft $ fttislt $ *VT 
5„ y7 hTn/y h^-^-lHlK 6 0 1 -m~ 6 0 1 -ltt % ttF-CH&ill'Ca A^7*— 

- 6 0 OK^I/N-Ctt, gftf-^D 6 0 h 

7i>h/ y h«#H]» 601 -ai-6 0 l -i-?m&'ig. J &W}iPit i ?rt?fr x sw<»y 

7h79 h^y hm^@K6 0 1-1 J; S&i&lft&'fg-Si-^-^D 6 0 1 tftt^Sft 

z a ^<n®&. hTt hzf y h&-%®&6 o i- B ~6 o i -ix-n, SMfc-r 

5y 7 h7i? h^y h $ tbS^^biWlTOA^v*- «t t/Hb^ 

*5^f^nSo <fib\ i^-frf y7 YTV bZf>y h # -S§- @ S§ 6 0 1 -D~ 6 0 1 

m<D^-< >9—v -y&ftfrfrxik&ovy yrt; v^v bm-^Esae o i-(m- 

1)~6 0 1 -l^{fc*S£n-CV*5„ 

:o^-#ff»ft8H7 0 0l4, A^r-^D 7 o l t»LTS^M»tfk 

&ft <oXn-%-<k7*— ?D 7 0 2 (1. I) *r»*'**W-»-(t;IB»7 0 1 (1, l)iv - 

7 o 2 (1. DlCttL-CW ^ * — U — J: tfft^i&^ft-iHb&Ei: 
|iffcX«f{bf-?D7.0 2(l,ii2)*i5 (m 2 - 1 ) fiS > * — V — '< 7 
02(l,l)-7 0 2 (l,ni2-l)*5itJ5 (m 2 - 1 > ffl j£ 2* El 85 7 0 1 

(1,2>~ 7 0 1 <l.n2>£**rL-0»S. ::t ( m 2tt2«±©St1?fc5 1 

Sfc, *-**#-*Hb&« 7 0 Oli. A*f-?D7 0 1|:»Lt«^y?- 
y -Zf&'ff p (ml-1) fflO'fV?-!' — 7 0 2 (1, 0) - 7 0 2 (ml-1,0) t . 
Z.^h'i ±s# — \)—'<7 0 2 (1,0) ~ 7 0 2 (nl-1, 0)©^^^— * fc*fL"C<t*l^ 
ti*^ii*«P*<b* i ff o-C»*{b^*-^D 7 0 2 (2, 1)~D 7 0 2 (nl. 1>&#5 
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(m 1 - 1 ) fi^ft^ii<^?3F-SHb[sl2& 7 0 1 (2, 1>~ 7 0 1 (ml, 1) t Sr^L"C^6 a 

».3*&&ft&1k®& 7 0 1 (1, 1>~ 7 0 1 (l.m2) , 7 0 1 (2. 1) - 7 0 1 (ml, 1) 

-T-^ t LXm?)-FZ hWhZ. Ztz. «{y^-!l-^7 0 2'{l,l)-7 0 2 
(l.m2-l), 7O2(l,0)-7O2(il-l,0)li 1 A^) $ tl fcv* — 9 t-*5 ft -5 7 s — * 

(7? «s J* £ 55 w u -c tb /j -r s <b <?> -c -5 . 

ft*i&*«F*<blIItt 7 O 1 (1, 1)- 7 0 1 (l,m2) , 7 0 1 (2,0-7 0 1 (ml, 1) 

1 1 5HJw^-t-«fe*»^'-*w#<fcifi«3 o ocaatt5«^5i^«F*{b!a» 

3 0 1-1- 3 0 1 -mi m&\Z.mi$..£HZ> (^ 1 6 B#!$) • *7c. ^ ^ - 'J - 
.<7 0 2 (1.1)~7 0 2 (l,m2-l), 7 0 2 (1.0)~7 0 2 (bI-1.0)W\ I 1 EK* 

•tt—Tt #-s§-<bge i o o id^fts-r ^$r— y— ✓< i o 2-i~ i o 2-(m-D t m 
L-ctff*ac$n-5 (^2^#RR) . /tret, ^-^^#<k^si o oic*j»ts-r > 

^_ y ! o 2 -l— .1 O 2,-(»-i)^)-?:Wiii:tt^$n5A^f-?«t'7 h 
*I*HJU-?*>** S . ^ y # - y -/< 7 0 2 (1. 1) - 7 O 2 (1, i2-l) 

*7 BK^-r*— ##*<kS61t7 o 0©l#^Mt5, A^-^D 7 o l 

ii*^iifr«F#fk@iS7 o i <i,i)(c«jtestts. -eut, ci©«*j&^«F*<bia 

S&7 0 1 (1, DTIiA^T* — 9 D 7 0 1 LXfi^ii^tH^AMf fc>*U * 

7 0 2 (1. 1)*«W7jS:K/*. 
: ^ f1 ^- ?D 7 0 2 (1, l>t4-f J'*- y 7 O 2 (1, DTX-^^WS^ 

^s^«t$nfe«^ft*ii*W#fbia»7 o i (i, 2)jc:^»*ix*. -tux, :og 
*ii*l»*<bB* 7 0 1 (l,2)^fiA^x-*l;i#LT:&^i£^3MS*f ft 
^^^^ ^ 3 ^^s^fc^, *--> 3 i/tr-Sft?«F*^*&a»i±S#* 

< k ^_* D 7 O 2 (l,2)jJStb^ WTIWfllfcLT, ^?-^-/<702 

(1,2)- 7 0 2 (l,n2-l># Atf**i&*ff*HfcBI6 7 0 1 (1,3)~7 0 1 (1, m2) T 
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0 2(l,i2)J;')Wimr-^D7 0 2 ai2)i«W^*ft5. 

A^-^D7 0 1I1, -f.^-!l-/<7O2{l,0)-7O2(iH 1 0)» 

•CffirtSix*, ;ftM>*-y-^702(l,0)-7 0 2 (■l-l.OX&W/j*'-* 
li-ett^f^a^ii^^^-^EjlS 7 0 1 (2,11-7 0 1 (ml,l)tiJ&4H5, -tUT, 
-nfeft^ii*«P*^ia»7 0 1 (2,1)~7 O 1 (ml. 1)-Cfct, ^tt-TtW yf — V 
— 7 0 2 (1,0)~ 7 0 2 (ai-l,0)<Dttit)y*— ? IZMVX fcW&?T fc>tu, 

■^■fbT*— ^ D 7 0 2 (2. 1)~D 7 0 2 (ml, DdSW^J §^5. 
JB7BHtjj%-r^-aJ?W*it:««7 o oi^irtf. % l Hki*-r^-#«P*fk* 

glOOt m*&. #W V*- 7 0 2 (1, 1)~ 7 O 2 (l,m2-l), 7 0 2 (1. 

0)~7 0 2 (■l-1.0)^l±«***«*»"t?«*<fc««:*«>-CA*S*Vfc9 f --^ro 
t^iimfcftS. L«5ot, #^^'J-/<7 0 2 (l,l)~7 0 2 (l,i2 
-1), 7 0 2 (1,0)^7 0 2 (ml-1, 0)^JiS«t£S1t«^ialt^H/S:e^7 ? -^R 

itmm.7 0 OKfcl^ S b^«*ii^ff^bia*7 0 1 (2, 1)~7 0 1 (ml, 1)<D 

j: »^3i^^biHi«S7 o i (i. »<D&mkmm\£* im 

tt«««r'h* < -eft*. 
:o?-W«S8 o ott, *-tf»*fb»«7 o o ^tsi^ii^ 

-JHtEltt7 0 1 (l.ii2) ~ 7 0 1 (1. l)^*t«Lfcm2«©{t9U«l»*nfcy7 hT 
? HT-y h«#El!&8 0 1 (l.m2)~8 0 1 (1, 1) t , * -*-ft-*Hb§SK 7 0 0 *« 
rit-faft*i&*»*<biai&7 0 1 (2. 1)~ 7 0 1 (ml. 1) t£*H£ L (m 1 - 1 ) f@ 
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©y7hrn/5' bm-^-mis 8 o i (2, i)~ 8 o i (mi, i) t Lxm&Zix 

tV^, y7 h79 h^y h«*0»8O 1 (l,i2)-BO 1(1,1); 8 0 1(2,1) 
-8 0 1 (ml. 1) 14, ^-^fb^X-CDA^^-^^o -e&S5S^^#ttl1-S 

;©?-**raS8 o o{^iav>T(4. * — #^-^{t:SgS 7 o o i<3ttl^Sii 

5?|f<bf-?D 7 0 2 (1. m2)liW«?LfcS« 7 s — *D 8 0 2 (1, m2) It *T L X V 
•7 YT*7 Yrf y h«-^-Ii]SS8 0 1 (1, m2) — 8 0 1 (1. \)X*mik'<g.%-W>< / e&?7 
*y7h7n^J' h«^-|EliS8 0 1(1,12)^8 0 1 (1, D-CI4, 

I* #r a *Sr*JfflU RISJIifcttSKl om<7>Rm«^t»J 
^^4f^n-So @**f t« ^I-^[s]?S8 0 1 (l,m2)-8 0 1 (1, 2) <Z>fc^»fls-Cfc 

~:/ jSMt ;b ixTlfctft 13 *& 8 0 1 (l,m2-l)~ 8 0 1 (1. 1) $ tit V^5. 

S7t, ^-tfft-JHfcjgfi 7 0 0 <fc 9 tU73 ^ftSft-^fcv*— 9T> 7 0 2 (2, 1)~D 

7 0 2 (ml, 1) !£*rjfcLfc i M7 f —*D 8 0 2 (2, 1) ~ D 8 0 2 (ml. 1 ) K ** L T * ft 
*'tvy^ hT? h«^-Isl8S8 0 1 (2,1)~8 O 1 (ml. 1) X^-^m^^ff^tl 
$ c *L"C. :L*uP>tt*IIItt8 0 1(2,0-8 0 1 (ml, l)*3iO J ±^L7 v cm-f-(Hli« 

8 0 l (l, D-CJ4, *jh^fti9*fcfll!|-Cro*— — a i'K'* KrB^fcAJto^ 
-^iZLiti-S^tJeW^fif^— 9 «r£v>K#i|ffl L 4 &ia£fcl4»: l 0|go&«£-^ 

ttfl^tffcfts. *lx, te**>tt*Hi* (mssi-c{4ig^[i]K8 o 1 u.n) * 
y> fcfcWfctt*^— * d 8 o i £ *iz> 0 

& 9 El 14. nm <DM1S 4 £ UT©*-#«F*fl:S£1t 1 5 oro««*^LtV>5„ 
- <D*-#f*-5Ht:$?e 1 5 0 {4, A^r- ^ D 15 1 5l*J-LXfi^-ii^-f?-^(b* 
fr-pTft-SHbT*— l 5 2-i£^£ft^&^$?^-{l;tE]!e& 1 5 l-lt, ccog#- 
&*ft*fblall& l 5 1 -lt©^-U-->3>t'y h£-g-fc/t£T <DXji7-9 
D 1 5 3 H*tLXHi!k^V^- , i-7*S:fiH^^- , ;'-^l 5 2-1- 1 5 2- 
(■-1) £ , 'flb^f — » — /< 1 5 2-1- 1 5 2-(m-DO|±J7:x — ^^*T Ltt 
fr*ftl&?*&Kft^fc$:tt<oXn^ib : f~9 D 1 5 2-2-D 1 5 2-m4r'#5g^ 
ii^-^^-(klH]8g 1 5 1 -2- 1 5 1 -mt & W LTV^5 0 :-t v m 14 2 W ± <D && 
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^<t®?& 1 5 1-1-1 5 A7J ^ttfcT*— ^^3CtL-CS^jX 

fc> ^>^-!JwU5 2-1~15 2-(b-1)H: > A*? £ ixfc-x — * 1^*3 It -5 3-^ 

5 m^^-tvt$k<D ? — 7sn$-itmm.a q o ic^jtss^ii^^-^-^iaisa o 1-1 
-3oi -B»:fB]*ic«ja3ih.aa« (is 1 em&m) . s^ii^^f-totute 1 5 1 

-2-15 1 -mli*r<7>*- 5 a >ta!K*S|M*i**T,7!:*J* £ 

Iff 1 0 Btt, 4 W— V — /< 1 5 2-1- 1 5 2 -<n-l)<£>#*R££i?:LTV>.5 n H 

i Oit:/Tt'f>'^-!/-^i 7 Ofi, A^f*— fi&n* * V 171t, x — * 

#iS[s)8& 1 72i, 1 7 3 -1- 1 7 3-pi, 

il 7 4 i, a*^- y 1 7 5iSrtL"C4^ AAr-i'Dl 7 1 

Xft=r — #D 1 7 1 14, A^x-^fftJ^M^ 'J 1 7 1 {Z-RfamZti 

T, C<Z5«KcWfi!^ (fiLfit 7*-? {4*rn^iX7 f -*Si&le]& 1 7 3-1 

-17 3 -plZjS&i'kS. 7*— *rft»le]& 1 7 3-1- 1 7 3-p-CI*, ^ix^n^gp 

t lt, ^—^ filial s& i 7 3-i- i 7 3 -pi «? mx&tizfiiift<om& «aa 

tf-^©i) te^-^i&^lHl&l 7 4|lSbtL^ c 7*— ^SE^-lElK 1 7 4 tt, 
7*— 1 7 3-1- 1 7 3 -pi 9 &iXZ>1!Si&<D-&ft <D$Lm.t "f - V \^ 
tifeo-C, til^T*— * D 175 (Ir-^ SrS^iitf. 

-T—?m^U& 1 7 4 14, £-7*- * g&EBS l 7 3-1- 1 7 3-pft»feft 
^**s*bv^*, $ b kz&^r — 9 SilHlK 17 3-1 

-l 7 3-p**fett**tuai!fcik<o«^iw^7*-^itft*ii'5co-cv^attiis:«ai 
l, •t<o^tw5sj«$nfctttSi-? f -^ti^o-ctti^-7 ! — u i 7 scf 

— *£S£i£tf. t©^, m^3 7*— * 'J 1 7 5 <DPV&&m*) : r— 9H 1 

7 2 t LtttJA 
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JR 1 omiCTF-fJ ^ — JJ — '< 1 7 Otf>7*— 8S 1 7 3-l~l 73 -pi 

- y (mi 7®#rb) , m i Eaii**r^-sKfff^k«« i oo^jht 

<; — ;< ($52m&M) tg. ±.x<n>4 v — n&xh%> 0 

^11 12J±, -f > -9 — V — 17 0 co-th-Y X# 6 At)?*—? D 17 1 ^-r 

— *#SEIh]S& 1 7 2 T* 2 iB-roro-CSt® ^Offi^-C^-S 3 ill tf> SB # ffi £ 

*u *n*Mx©«£* J 3 a^f— semens i 7 3-1- 1 7 3-3t^^ix^*-e- 

1 7 1.3S« "110 10 1" -CfcSi* » iti^-^D 1 7 2 £ LT " 1 1 0 0 1 
1" j4S»6^5o 

1 5 1 -l-CliA^-^D 1 5 1 K#LT£^&^St£* J fi : fc>i'U 

A. 

15 2 -l^tti*) 

■ ■ ' 

WA*f-?Dl 5 3li, -f -'<1 S 2-1-1 5 2-<«-l)(BiKyiJiai6lZ 

tt?^$n, NlftA^ SFftfc.^— ^coWff*sSCISS*x."tffi**K5. -tt?>, > 
^_ ,; x 5 2-1- 1 5 2 -<m-l) OttJ*^- * l±*ix^ixft*.ji*1'ff #fbH«8 

1 5 1 -2- 1 5 1 -Bi(cW*&$tb-5o * b-C, C;h,e>**S&*»*<!Sia» 15 1-2 
-1 5 1-m-CI*, **V€MWi'*-y '< 1 5 2-1- 1 5 2 - (m-1) «Dttt;fcf*-* 
fc#LT»*i&*****f?:b*U »W-^D15 2-2-D15 2-i^S 

: :-f, *J/i&*$&"*<fclIli& 15 1 -1~ 15 1 -nrW — V — '< 1 5 2-1- 

l 5 2-<«-i)ji*EtTw*fl ; *Wfc"*"«fc 3fc*fifeSft-Cv^* 0 

i ) m1@<Og7*i£^ft-JHfc;[Il& 1 5 1 -1- 1 5 1 -m K *i It 5 E^-ii^ft 
j*#iR5£*H-a> *a^^fiSc#JSS;H (D) / Q (D) 

©Q (D) £JS*t 1 +D e ^fJ 9 §3^o 

H) ^ > y — l 5 2 -1- 1 5 2 -(n- 1' XN# e <D fa K T? fo 5 ., 
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in) << y — '< 152 -i— i 5 2-d-D07 i - ^ ^Beme&n^— *tes&- 
* ipi - o 7 s «- * a & ig & t w as *> -r s . 

v) ^>^-'J-;U 5 2-l~l 5 2-(b-1)^OA^IT-^ do, d i , • • • , 
dH-,?rN-i»;co*^^fti:L/:#^<lH-x N - 1 +dN- 2 x H - , + ' • • + 

dtx + do^i + x e u<t o-cfj^^bn-s t sin, 7 s — * tits® m^txD tax z 
»*i&*»*ffcEi» i 51-2-15 l-m-c^tu-en-r^^-y- 

Ai5 2-1- 1 5 2-(o-l)«^ai^^— ^ICl*tL-Ca^ji^-SI*«:i"-5 t S^- 
&^??J ^HbOlS 15 1 -2- 15 1 -mtfgEbftU:*— 5 * — a >£-t5 8 o£ 9 , 

*_5*-s, 3 >to«tej;-»Tft*a*»*{fciHi&i 5 1-1***-$*- hi-s 
bmm^s 4*ii^W*iklSl»l 5 1-2-15 hi"*, 
ct, m 9 EBIi^i"^— l 5 0 -ti2£LfcJ: 9 tw, &^3£ 

1 5 1-2-1 5 i - B «r^ — 5^— -> 3 VE»«rfi«l»Uit«i*fc-r* 

jft l 2 011. ? — #$f%-itmW. 15 0 cDA^J-r-^D 151J:, g^i£*-ft-5§- 
ft-f-ffc-r — 9 Dl 5 2 - I — D 1 52 -bO bT y h 03 * ^ L~C V^„ 

_ 5^-^- 3 ^^^ttn^itmmtmt>in. (n,+ t>) ir';Ko«^f-? 

D 1 5 2-l^#^^^> 4 ftfc* ^<Oft^ii*«F-»fkiaKSrt 1 5 1-1(0*-$*- 
>>3 (k + t ) fy KDffi^T*-*;^ y 1 5 2-1-1 5 2 

-(■-l>|Z{ft*&$ft, ;hf>Y^-y-^l 5 2-1- 1 5 2-(*-D<Omti7 : -9 
{Zttl>Xft^-\tm& 1 5 1.-1— 15 1 -aiZX vXfi^rittikM&fTfrtl. (n* + t 
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•) - (n ro ^ t o.) fc'y hWit<kf-^D 1 5 2-1— D 1 5 

m i o m<D-< ^9 — y — /< 170 -cjis t*— ^esuusfc 1 73-1-1 7 

3 -pi x [UBS 1 7 4 CD«*--C-r-^oafe^^^*^T5 i><D&7jiLtctf. 
i: t ft S , 

^1 3 m\*s nm<nteM 5 1 Lx<?>?-tf'&%mw.2 0 0 <Dms&z* ltv^-s. 

9 2 0 Ott. t&9 EKJi^-r^ — ^^F-^-fL^S 1 5 0 J; «3 t±3^j £ 

{i, ?-#?9-s§-fb&SS l 5 0 J: 9. ttS^^^S^-^^^-^ ($ff <Dfa& 
;i^Lt?|ft(Oy7 hT!?f^-> h*g4§-|U&2 0 1-1-2 0 1 -m^r^T LT'iS 

tw-cfoSo y 7 hr r> h7"y vom-mn 201-1-201 -nj±> 121 latc^ 

i-t£3fc<0* — **tg-§-^g4 00»!/7F7n^j» hm#lH]K4 0 1-1-4 0 1 
-m t [SU3S , MAPT^-/J3<tO ,! S O V Af = — ^S^W^bWTCD A^Jt*— 

m^j> £ m v t « $ a o 
sn 1 3 E^^-r^-^^#si®2 0 oc73ift^srgftw-r*. gft^-^ (*?f-<b 

x-^) D 2 0 1 -l-D 2 0 1 -mfi, h77 h 'T* y h&#E*&2 0 

1-1-2 0 1 -illftlg^nS, * LT , £&-S§-tI]S& 2 0 1 -1~ 2 0 1 -Bfli, 

STilif&l 0 la^Sig^-^Sfc^^fr^nSo -tLT, #S<a##lfi]8 («130 
X'l*'&^®&2 O 1 -1) «fc •? SS*i*J#«-Si"r~*D 2 0 2dim^$tt5. C^-C, 

iZfcLfcJ; 5 Sw, ? — 5 v 3 >B#£>-r — ^ t^fcr.^:-riP3i:x — 9frb±fit& 
ntch<VX-& K) x «-^^-HlfS2 0 1-1~2 0 l-m<Dflin?^ — 5* — ->a V h 
£ ^ ft fc £ T <0 A x - 9 *f -T 5 HI Stfll * fiE 9* - 9 <D ^ "9 J& 0 £ * t o T fflF ^ { b 
^— * (n'&^Tkn o cftK«fc 9 . mi 3 Bate*"*"* — 

2 0 OH. $2 1 ®M^-rfi£5fe<£>*-#&-^&S2 0 0\Cik'<X&f§r\£m$:$i*> 
5 w t iS-C^ £u 
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mi- 4 EHi, 9 — O O (D^ffy*— ? D 2 0 1 -1~D 2 O 1 -m, HI 

y-7 h7C? h^^-EIS 2 0 1 -1~ 2 0 1 -mta^ ^tfo^fo (ni+ti) ~ 

(n»,+ t.) try h<£>g{f ^ D 2 0 1 -l~D 2 0 1 -ni V . Xt)7*—f t 9 
3 >-P#X^^-^lw*fr-5 (k+t) try h<z>*g^fiS*«£^-*£# 

-ei-c, (k+t) try h<nmm&mm7 i -**&&*®&'M-? j s > 
-sHbjgsw 2#gum<ag^&^-&<b[i]e&-ct2*-5-*— Sy 3 

*H5*-*<&*«3 BID tftvXftWf -9 b<VXb<0, m^r 

*M8±e03pJfflWtBtt 
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2 3 

lit j£<7>f& IS 

x m & £ fi s ^ - «f » < b & e t fc o t. 

±1EA^-7*— ^KttLTJilMjfc-f ^ — y-T'SriTSSS 1 (m-l) (mfi 
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